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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain output more than that 
required by a user by correcting/ learning an emotion generation 
algorithm and/or an operation deciding algorithm with the 
reaction of the user based on the operating result of an object to 
be controlled on which artificial emotion is reflected as 
evaluation reference. 

SOLUTION: A behavior deciding means 40 judges how the 
artificial emotion of a robot 1 is recognized from the reaction of 
the user, which is caused by the behavior of the robot itself, based 
on information obtained from an intention/emotion recognition 
part 31. The operation deciding algorithm in the behavior 
deciding means 40 is evaluated based on a difference between the 
artificial emotion of the robot, which the user recognizes, and the 
actual artificial emotion of the robot 1. Thus, the robot 1 corrects 
and learns the intention/recognition algorithm, the emotion 
generation algorithm and the operation deciding algorithm based 
on the reaction of the user owing to the motion of the robot itself 
Then, self artificial emotion and emotion expression are established while being communicated with the 
user. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the control approach of a controlled system of carrying out mimicry 

of the feeling to a controlled system. 

[0002] 

[Description of the Prior Art] From the former, the control approach which controls a controlled system 
according to a demand of a user has various things. While controlling a controlled system so that the output 
which a user demands of a controlled system is made into desired value as this kind of the control approach 
and the output of a controlled system agrees in this desired value The control approach which feeds back the 
output of a controlled system and amends based on a comparison result as compared with desired value is 
common. In this way Since the output of a controlled system was brought close to the desired value which a 
user demands by amending by feeding back an output, the control which fills a demand of a user was 
attained. The approach of the above mentioned desired value being set as a value with which a demand of the 
user who uses a controlled system fundamentally is filled, and setting up suitably, whenever a user uses it 
like the laying temperature of an air-conditioner as the setting approach of concrete desired value, and the 
approach of setting it as a suitable value which a wide range user satisfies in the phase of manufacture like 
the engine in a car beforehand are mentioned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when a user does the direct input of the desired value 
like the former setting approach since it is considering as the obtaining-by conventional control 
approach-output in alignment with desired value principle for example, if the input of desired value is 
mistaken, a controlled system will be controlled with the desired value which was naturally mistaken and 
the problem that the output which a user satisfies as a result is not obtained will produce it. For example 
though the air-conditioner was controlled to perform an output faithful [ how ] to laying temperature when a 
user set up the temperature of an air-conditioner as desired value It is very difficult for a user to grasp 
temperature correctly numerically and to input into an air-conditioner numerically the temperature which he 
is searching for. if the temperature which he set up for the first time in response to the output from an 
air-conditioner differs from the temperature which he is searching for truly, it will be alike, and a user will 
notice and will reset up temperature in many cases. Moreover, since the user who uses a controlled system 
i.e., human being, has the individuality respectively different from others when setting up desired value 
beforehand like the latter setting approach, the problem that it is impossible to set up beforehand the output 
to which all users are satisfied remains. Although the output of a controlled system becomes the stable value 
which can be predicted to some extent in order for the user itself to set up the desired value in principle 
[ obtaining-by conventional control approach-output in alignment with desired value ] as described above or 
to set up beforehand There is a problem that the output is not necessarily filling the demand for which the 
user is asking truly, and, naturally the output even in consideration of a user's intention and feeling that the 
user has not done direct directions cannot be obtained. Furthermore, since it is considering as the 
obtaining-by conventional control approach-output in alignment with desired value principle, when the 
output of a controlled system serves as a value which can naturally be predicted to some extent for example 
such control is applied to a toy etc., since [ which can predict the toy which is a controlled system / being 
mechanical ] it moves, however there is nothing, it also has the problem of getting bored immediately This 
invention solves the trouble accompanying the above-mentioned conventional control approach and aims at 
offering the control approach that the above output which a user demands can be obtained, and offering the 
control approach of a controlled system of specifically having false feeling 
[0004] 
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[Means for Solving the Problem] In order to solve the above-mentioned purpose, the control approach of a 
controlled system of having the false feeling concerning this invention A user's condition is detected. At least 
said user's condition, and the false feeling of a controlled-system proper with a related ************ 
generation algorithm Based on said user's condition, generate the false feeling of a controlled-system proper 
and at least, by related ************ decision algorithm, while opting for actuation of a controlled system ' 
based on said false feeling, said false feeling and actuation of a controlled system It is characterized by 
performing amendment and study of said feeling generation algorithm and/or decision algorithm of operation 
by making into a valuation basis the reaction of the user by the result of the controlled system which said 
false feeling reflected of operation. 
[0005] 

[Embodiment of the Invention] The control approach (the control approach is only called hereafter.) of a 
controlled system using the false feeling which starts this invention hereafter with reference to some 
examples shown in the accompanying drawing is explained. 

[0006] (A communication partner robot's outline) the external view of the communication partner robot (a 
robot is only called hereafter.) which applied the control approach which drawing 1 requires for this 
invention - moreover, drawing 2 shows respectively the outline block diagram showing the relation between 
a robot and a user. While this robot 1 generates the false feeling of self based on a user's etc. an intention and 
annular one, such as a condition and a user, and some means of operation express said false feeling While 
evaluating whether the generated false feeling is proper from a user's reaction to feeling expression actuation 
of self It evaluates whether the actuation caused by its false feeling has been correctly understood and 
recognized by the user, and is controlled to learn the suitable actuation expressing the suitable false feeling 
and false feeling which should be generated, and to evolve. By that cause Aiming at communication with a 
user, it is constituted so that the false feeling of self and a feeling expression may be established. 
[0007] (consciousness-detection means) A robot 1 has CCD camera 2 as a visual detection means the 
pressure-sensitive sensor 4 as a tactile detection means, a proximity sensor 6, and the microphone's as an 
acoustic-sense-detection means, and detects in consciousness the operating environment for which 
conditions (voice, expression, gesture, etc.) and robot itself of a user are used by these 
consciousness-detection means 2, 4, 6, and 8. Said CCD camera 2 may be controlled automatically suitable 
in the direction of the objects (for example, human being etc.) which may be established so that it can be 
turned m the direction of arbitration through a universal joint at the top face of a robot's 1 head, for example 
become an audio generation source (for example, human being and an animal) and the cause of a 
temperature change in response to voice, a temperature change, etc., and supplies image information, such as 
a user's expression and a circumference environment, to a control unit 20. Said pressure-sensitive sensor 4 
supplies the information to a control unit 20, when a robot's 1 anterior part may be prepared caudad and a 
robot 1 actually hits an obstruction etc. Moreover, said proximity sensor 6 consists of four electrostatic 
proximity-sensor 6floor lines (front left) put in order so that each spacing might become about 10cm all 
around at a robot's 1 tooth back, 6FR (front right), 6RL (back left), and 6RR(s) (back right), and supplies the 
information about ON of each sensor, OFF and ON time amount, and OFF time amount to a control unit 20 
Furthermore, said microphone 8 is formed in the side face of a robot's 1 head, collects the voice produced 
around a robot 1 , and supplies it to a control unit 20. 

[0008] (means of operation) A robot 1 takes the action which followed the intention of a user if needed again 
expressing the false feeling of self by having the driving gear 14 for the loudspeaker 12 for outputting voice ' 
such as the display 10 for displaying one's expression and specific information, language, and a cry or a 
sound effect, and robot 1 self moving about, and operating these. 

[0009] (control device 20) The robot 1 constituted as described above While the built-in control unit 20 
performs generation of the false feeling of self, recognition of the intention and feeling of a user, recognition 
of the field which can be operated, etc. using the information about a user's condition and circumference 
environment which are acquired from each consciousness-detection means 2, 4, 6, and 8 It opts for actuation 
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of a display 10, a loudspeaker 12, and a driving gear 14 based on the generated false feeling, and suitable 
actuation of the feeling actuation which gave priority to the target achievement actuation according to an 
intention of a user or a feeling expression is caused. Moreover, a robot 1 detects the reaction of the user 
resulting from his actuation in consciousness, performs proper evaluation of proper ****** of the generated 
false feeling, and is controlled by the control unit 20 to learn an evaluation result and to evolve. 
[0010] (Concrete configuration of a control unit 20) The configuration of a control unit 20 is explained still 
more concretely below. Drawing 3 shows the outline block diagram of a control device 20. In addition to the 
information on said each consciousness-detection means 2, 4, 6, and 8, a control unit 20 inputs the 
information on the external information sources 9, such as a network, if needed. It strokes and has - beat 
detecting element 23, the voice detecting element 24, and the circumference environmental detecting element 
25, and it is each [ these ] detecting elements 21-25, and a control device 20 detects the expression detecting 
element 21, gesture **** 22, and the information about a user's condition and circumference environment. 
Specifically, the expression detecting element 21 and gesture **** 22 detect expression and gesture, such as 
a user, visually with a suitable image recognition means based on the input image information from CCD 
camera 2. It strokes and - beat detecting element 23 detects the actuation in which a user strokes or strikes 
robot 1 self tactile based on the input from the pressure-sensitive sensor 4 and a proximity sensor 6. If it 
strokes and - beat detecting element 23 is explained still more concretely here, when it is stroked again 
whether it stroked, and it was stroked with ****** detection, two steps of detection with detection was 
performed in - beat detecting element 23, and the user stroked the robot 1, it will detect how it stroked. The 
inside of the electrostatic proximity sensor with which said ****** detection constitutes said proximity 
sensor 6, It is recognized as ON being [ ****** ] a front for any of sensor 6floor line (front left) and 6FR 
(front nght) they are. It is recognized as ON being [ ****** ] the back for any of sensor 6RL (back left) and 
6RR(s) (back right) they are. It recognizes whether the user etc. touched the location of proximity-sensor 6 
throat by recognizing it as ON being [ ****** ] the left for any of sensor 6floor line (front left) and 6RL(s) 
they are, and recognizing it as ****** being the right, if any of sensor 6FR (front right) and 6RR(s) (back 
nght) are ON. When it is furthermore stroked, and said ****** passes the back from before in detection or it 
changes [ left ] from the right, it is recognized as having been stroked (referring to drawing 4 and this Fig 
are drawings showing the relation between how to stroke the robot 1 by the user, and an electrostatic 
proximity sensor.), moreover - said - it is stroked and how to a user's robot to be able to touch is recognized 
in detection based on ON time amount and OFF time amount of each electrostatic proximity sensor, for 
example, in not moving the hand which the user touched for a long time After it has recognized it as the 
robot 1 being pressed down by the user etc. and the user has touched the robot 1 It is recognized as being 
stroked when a hand is moved all around a suitable period. While the proximity sensor 6 was maintaining 
OFF, when 1 time of very short ON time amount is detected, it is recognized as having been struck suddenly 
and when very short ON time amount opens short fixed spacing and is detected continuously, it is recognized 
as being repeated and cooked. Furthermore, although not concretely explained by this example, a 
pressure-sensitive sensor is formed in a proximity sensor 6 and homotopic, it can touch, and the strength etc 
may be detected, when [ to a user's robot 1 ] the direction is gentle, is coarse or is struck. In the voice 
detecting element 24, based on the input from a microphone 8, the sound made around a user's voice or a 
robot is detected in acoustic sense, and discernment recognition of the sound made with the suitable speech 
recognition means around recognition of the contents of the talk of detection of speech information, i.e a 
user etc., and individual recognition etc. is performed. Furthermore, in the circumference environmental 
detecting element 25, while recognizing the information about a surrounding obstruction tactile based on the 
input from the pressure-sensitive sensor 4, based on the input image information from CCD camera 2 the 
information about said obstruction is visually recognized with a suitable image recognition means. 
[001 1] (various recognition sections) While a control unit 20 recognizes a user's intention and feeling in an 
intention and the feeling recognition section 31 and generates false feeling in the false feeling generation 
section 32 based on the detection result of each of said detecting elements 21-25, a robot 1 recognizes an 
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actually movable field in the movable field recognition section 33. 

[0012] Specifically (An intention and feeling recognition section) Said intention and feeling recognition 
section 3 1 For example, the information about a user's liking and peculiarity obtained from the expression 
detecting element 21, gesture **** 22, and the liking and the peculiarity study section 35 that are mentioned 
later m addition to the information about a user's condition acquired from the voice detecting element 23 is 
inputted. It may consist of neural networks which can acquire a user's intention and feeling as an output 
value based on these input, and the information about a user's intention and feeling can be recognized with 
the output value. When it consists of neural networks, said intention and feeling recognition section 33 about 
recognition of feeling still more specifically a user's feeling - the mode (it feels sad namely, usual dislike 
and happiness -) of some feeling It classifies into surprise, the resentment, and fear beforehand. The relation 
between the information about a user's liking and peculiarity which are obtained from liking and the 
peculiarity study section 35 in addition to a user's condition acquired from the expression detecting element 
21, gesture **** 22, and the voice detecting element 23, and the mode of said feeling by making it learn 
beforehand a user's feeling It may be constituted so that it can recognize alternatively. Moreover the 
intentional contents for which a user can make demands on a robot 1 about intentional recognition for 
example (- concrete - "stop", "run", "return", etc. -) - some are learned beforehand, and it may be 
constituted so that an intention of a user can be alternatively recognized by making the relation between the 
information about a user's condition, and liking and a peculiarity, and the information about the contents of 
said intention learn beforehand. The information about a user's intention and feeling recognized in this 
intention and feeling recognition section 31 In the false feeling generation section 32, as one of the 
information for generating false feeling And it is used as information for evaluating **** of the generated 
false feeling, and sets for the action decision means 40. As information for causing the target achievement 
actuation according to a user's intention and feeling, it is used as information about the reaction of the user 
resulting from its action, and is further used as teacher data about a user's liking and peculiarity in liking and 
the peculiarity study section 35. Moreover, the reaction of the user who originated in the robot's itself action 
from a user's condition is recognized, and this intention and feeling recognition section 31 estimate the gap 
with an intention and feeling of the user who has recognized, and an actual user's intention and feeling from 
this reaction, and it may consist of it so that this gap may be lost and recognition algorithm amendment and 
study may be performed. Furthermore, preferably, the above-mentioned mode of feeling and the 
above-mentioned intentional contents may be constituted so that each mode (dislike, happy **) and the 
contents ("stop") of each intention may be subdivided and recognized on some level. [ "run" ] Thus when 
subdividing and recognizing a user's intention and feeling, the amendment of said recognition algorithm 
based on the reaction of the user resulting from a robot's action may be attained on the level subdivided about 
each mode or the intentional contents. A user specifically orders a robot 1 "To run". A robot 1 Intention "to 
run from various conditions, such as expression when having said "run", level 2 f of a user ] [ of a user 1 
Recognize by (for example, it runs ordinarily), and when the reaction of the user of a result who acted is 
dissatisfied it judges that a gap is between an intention of the user who has recognized, and an intention of an 
actual user, and it amends to the level (for example, level 3: - it runs fast - or level 1 : - it runs late) with 
which a user is satisfied of the recognition result of an intention in case a user is in the same condition and it 
is learned. Thus, with constituting, it becomes possible for a robot 1 to recognize to the rate when the ' 
contents which the user has not ordered concretely, for example, a user, order "To run", the method of a run 
etc and to perform it. In addition, it is not necessary to necessarily perform recognition of the intention and 
feeling ,n this intention and feeling recognition section 31 using a neural network, and a map etc may be 
used as long as it can assign suitably the mode of the feeling classified into a user's various conditions 
acquired, other means, for example, each detecting element. 

[0013] The basic feeling model which classified into the mode of some feeling the feeling that a robot 1 
should have the false feeling generation section 32, (False feeling generation section) The information in the 
case of this example, have a basic 7 feeling model (usual, dislike, happiness, feeling sad surprise, resentment 
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and fear), and concerning a user's condition, and the information about a user's intention and feeling, By the 
neural network which learned the relation between the map which matched said each feeling model, a 
function or the information about a user's condition and the information about a user's intention and feeling, 
and each feeling model, it responds each time and false feeling is alternatively generated from said basic 7 ' 
feeling model. When the numeric value which strokes and is acquired from - beat detecting element 23 can 
be stroked continuously, drawing 5 for example, "for it to be comfortable" Based on the conditions of 
becoming "Seki" if it presses down intently, "dysphoria" will be touched frequently again and it will let 
things go in "**", it distributes to an axis of ordinate "comfortable - dysphoria" and an axis of abscissa "Seki 
- **." The map which stroked and assigned five feeling models in a basic 7 feeling model (usual, happiness, 
dislike, resentment, sadness) to the output of - beat detecting element 23 is shown, according to this map, the 
animal which a robot's 1 false feeling became happy for example, when the user stroked continuously, and 
false feeling was hated when pressed down intently several times, false feeling became anger when pressed 
down intently further repeatedly, and generally includes human being is disagreeable - the false feeling 
corresponding to **** actuation and the actuation with which are pleased is generable. Described above, and 
stroke and it adds to matching with the print-out of - beat detecting element 23, and a feeling model, 
furthermore, a user's condition acquired from the expression detecting element 21 or the voice detection 
means 23 even if how to stroke is contained in the field of dislike for example, in the good condition Since it 
only plays a trick and is only pressing down, final false feeling maintains not dislike but usual, The map to 
which the information about a user's condition and the information about a user's intention and feeling, and a 
basic 7 feeling model were made equivalent combining the information about the condition of the user from 
other detection means 21, 22, and 23 or the information about a user's intention and feeling may be made 
moreover, in generating false feeling in this false feeling generation section 32 for example, in a neural 
network Beat actuation it is shown in drawing 6 - as - a user's expression and gesture - stroking - Consider 
the conditions (laughing resentment etc.) of the user who has recognized from voice etc. as an input, and a 
basic feeling model (the example of drawing 6 six models) is considered as an output. Make a neural 
network learn the relation between these inputs and an output beforehand, and it constitutes so that the 
weight wn (n=l-6) of each basic feeling model to a user's condition may be outputted. It may be constituted 
so that a multi-dimension map etc. may determine a final false feeling output based on the weight of each 
basic feeling model. When constituted from control logic which can learn the false feeling generation section 
32, thus, the false feeling generation section 32 The reaction of the user who originates in the robot's [ itself ] 
action based on the information acquired from an intention and the feeling recognition section 31 is 
recognized. Evaluate **** of the false feeling generated from this user's reaction, and when the generated 
false feeling is unnatural The relation between input and a print-out is amended, and it may be constituted so 
that an amendment result may be learned, so that the natural false feeling suitable for an intention and feeling 
of the condition of the user at that time or a user can be generated. In this false feeling generation section 32, 
each feeling model of the above-mentioned basic 7 feeling model can be preferably subdivided on the level 
of further some, and false feeling can be generated. The false feeling which subdivided the happy model on 
some level and was included to the happy degree (somewhat [ That is, very happy - ] happy **) is generable. 
For example, in this case The false feeling generation section 32 may be constituted so that the false feeling 
generation algorithm may be amended and learned in the subdivided level unit. The information about the 
generated false feeling is outputted to an action decision means 40, and is used in an action decision means 
40 as comparison information for evaluating further the information about a user's reaction obtained from an 
intention and the feeling recognition section 31 as criteria information for attaching the priority later 
mentioned to some actuation as information for performing feeling actuation. 

[0014] (the circumference environmental storage section and movable field recognition section) The 
circumference environmental storage section 34 inputs the information about a circumference environment 
from the circumference environmental detecting element 25, and memorizes it one after another, and the 
movable field recognition section 33 recognizes the field where a robot 1 can actually move based on the 
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information from the circumference environmental detecting element 25 and the circumference 
environmental storage section 34. The information about the recognized movable field is outputted to the 
action decision means 40. 

[0015] (Liking and the peculiarity study section) Liking and the peculiarity study section 35 always input the 
information about a user's intention and feeling recognized in an intention and the feeling recognition section 
3 1 , and it outputs the information to an intention and the feeling recognition section 3 1 as one of the 
information for recognizing an intention and feeling while it judges and learns a user's liking and peculiarity 
from a user's intention and feeling. Moreover, the output of this liking and peculiarity study section 35 is 
inputted also into the information retrieval section 36. 

[0016] (The information retrieval section, the information storage section, and information integration / 
processing section) The information retrieval section 36 retrieves the suitable information suitable for a 
user's liking and peculiarity obtained from the external information source 9 in said liking and peculiarity 
study section 35, and the information storage section 37 is made to memorize it. In information integration / 
processing section 38, the information and the memorized information after retrieval are unified, and it 
processes choosing required information etc., and outputs to the action decision means 40. 
[0017] The information about a user's intention and feeling recognized to have described above in each 
recognition section, the generation section, etc., (action decision means) All of the information about a 
robot's false feeling, the information about a movable field, and the information about a user's reaction are 
outputted to the action decision means 40, and the information about a user's intention and feeling as criteria 
of target achievement actuation The information concerning [ the information about a robot's false feeling ] a 
movable field as feeling actuation is used as obstacle avoidance actuation. The action decision means 40 
consists of behavior pattern artificial intelligence, evaluates the gap between a robot's 1 actual false feeling 
and a robot's 1 false feeling which a user recognizes, and it has the suitable growth system which performs ' 
amendment and study, or evolution of said behavior pattern artificial intelligence so that this gap may 
become small. Specifically, in addition to target achievement actuation, feeling actuation, and obstacle 
avoidance actuation, it is determined with the action decision means 40 actuation corresponding to which 
actuation of the wandering actuation in not directing a robot 1 performs by setting priority as each actuation 
The actuation [ like ] "will run" if the actuation [ as ] which specifically meets the purpose which a user only 
means as target achievement actuation, i.e., a user, orders "To run" can be considered. Moreover the 
actuation which acts so that it may dance by performing order **, rotation, etc. with a driving gear 14 and 
expresses **** while displaying the expression of a smiling face on a display 10 as feeling actuation when 
false feeling is "happy", Moreover, the actuation for which it depended on feeling fundamentally such as 
actuation which expresses the resentment which rushes straightly with the driving gear 14 while getting 
angry and displaying the expression of a face on a display 10, when false feeling is the "resentment", can be 
considered. Furthermore, actuation aiming at avoiding an obstruction can be considered as obstacle ' 
avoidance actuation, and the actuation which repeats advance and a turn without the purpose as wandering 
actuation at the time of not directing can be considered. Priority attachment to each above-mentioned 
actuation (feeling actuation, target achievement actuation, obstacle avoidance actuation, and wandering 
actuation) is performed based on a robot's 1 false feeling generated in the false feeling generation section 32 
DraW1 "" 7 15 drawin 8 showin 8 an exam Pte [ actuation / based on false feeling / each ] of priority attachment 
As shown in a drawing, when false feeling is "usual", subsequently to obstacle avoidance actuation priority 
is given to target achievement actuation in this case. Priority is attached so that it may function as a faithful 
robot to the user who suppressed self feeling, and when false feeling is "dislike", happy [ "happy" ] and 
"sadness" It is feeling [ that a lifting one is angry about the action which priority was given to feeling 
actuation subsequently to obstacle avoidance actuation, and was contrary to a user's mind, or ] sad, or it is 
happy and the priority which can express having soared is attached, and further, when false feeling is the 
"resentment", "surprise", and "fear" Though feeling actuation is given top priority, for example, an 
obstruction is collided with, priority is attached so that action of continuing advance may be carried out and 
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feeling, such as surprise, may be expressed. After selection of the actuation based on this priority attachment 
is completed, the action decision means 40 operates a display 10, a loudspeaker 12, and a driving gear 14 so 
that actuation suitable for the contents of the actuation which the robot chose may be performed. Specifically, 
a suitable expression suitable for the false feeling at that time is chosen and displayed on a display 10 out of 
some expression patterns as shown in drawing 8 . Moreover, when the user is demanding a certain 
information display, it changes into said expression pattern, or the information according to a demand is 
displayed on a display 10 with said expression pattern. Furthermore, from a loudspeaker 12, the voice (it is a 
laughing voice etc. when for example, false feeling is happy) suitable for expressing the false feeling at that 
time, a reply of as opposed to [ when the purpose achievement actuation is given top priority ] a demand of a 
user, etc. and a suitable sound effect are compounded suitably, and are outputted. A driving gear 14 is 
suitably driven further again according to the actuation to which priority was given. When it explains 
concretely here, about the decision approach of actuation when the action decision means 40 chooses feeling 
actuation the action decision means 40 Each model of a basic 7 feeling model (preferably each level of each 
model), As a result of maintaining a condition [ that have learned beforehand relation with some actuation 
corresponding to it, for example, the user has touched the proximity sensor 6 intently ], when false feeling 
becomes the "resentment" A driving gear 14 is made to back so that a user's hand may be escaped, and when 
separating from a user's hand, it is made to stop displaying the expression of the "resentment" on a display 10. 
Moreover, when false feeling is "happy", a driving gear 14 is operated combining order **, rotation, etc., 
displaying the expression of a "smiling face" on a display 10. 

[0018] (study in an action decision means) The above-mentioned action decision means 40 It judges how the 
user recognizes a robot's 1 false feeling from the reaction of the user who originated in the robot's [ itself ] 
action based on the information acquired from an intention and the feeling recognition section 31 . Based on 
the gap between a robot's false feeling and a robot's actual false feeling which the user has recognized, 
decision algorithm of operation in the action decision section 40 is evaluated. Although it is estimated that 
the action decision section 40 has opted for the optimal actuation for expressing false feeling, and decision 
algorithm of operation is maintained by the condition and a robot's 1 false feeling is the "resentment" when 
said gap cannot be found When the false feeling recognized to be actual false feeling like [ when the user 
recognizes a robot's 1 false feeling to be "dislike" ] differs It is estimated that there is a gap, and the relation 
of the false feeling and actuation in the decision algorithm of the action decision means 40 of operation is 
amended so that the gap may be lost. For example, 1 . "it runs about with a joy level 1 (somewhat glad) -> 
smiling face" when false feeling is subdivided to level 1 -3 in each model of a basic 7 feeling model and 
decision algorithm of operation is learning the relation between a "joy" feeling model and actuation as 
follows 

2. "joy level 2 (glad) -> Laughing, it runs about so that it may dance with smile." 

3. - "-- joy level 3(very glad): - laughing in a loud voice, it runs about so that it may dance with smile - " 
With an action decision means 40, as a result of a robot's actually performing actuation expressing "the joy 
level 2", when it has recognized as "It being sensed that a robot's user is very glad (false feeling: joy level 3)" 
from a user's reaction, the relation between a "joy" feeling model and actuation amends as follows, and 
learns so that a robot's false feeling which a user recognizes may suit a robot's actual false feeling. 

1 . "Run about with Joy Level 1 (Somewhat Glad) -> Smiling Face." 

2'. "it runs about so that it may dance with a joy level 2 (glad) -> smiling face" 

3'. "joy Level 3(very glad): Laughing, run about so that it may dance with smile" 

By amending the relation of the false feeling and actuation in decision algorithm of operation based on a 
user's reaction, as described above, the suitable feeling expression actuation corresponding to false feeling is 
established. 

[0019] (The example effectiveness) Since the robot 1 constituted as described above has decided the priority 
of some actuation based on a robot's 1 false feeling, he does so the effectiveness that false feeling will surely 
be reflected in the robot's [ not only when feeling actuation is given top priority, but ] 1 action. Since the 
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above-mentioned robot 1 is constituted so that a user's intention / recognition algorithm, feeling generation 
algorithm, and action decision algorithm may be amended and learned based on the reaction of the user 
resulting from the robot's [ itself ] action, with use, the recognition rate of an intention and feeling increases 
and he does so the effectiveness that false feeling and a feeling expression are established. Since the 
above-mentioned robot 1 detects a user's condition visually, tactile, or in acoustic sense like human being, 
generates false feeling and acts based on it, the unnaturalness of him is lost in communication with human 
being, and he can aim at more humane communication. Furthermore, in order that the above-mentioned 
robot 1 may decide priority of operation based on false feeling, he may take the action which a user 
occasionally does not expect at all, and does not bore a user. 

[0020] (The second example) Drawing 9 is the outline block diagram of the control device 120 in the case of 
applying the control approach concerning this invention to control of cars, such as a motor bicycle. In this 
case, a user's condition is detected from the operational status acquired from for example, a throttle sensor, a 
brake sensor, or the sensor (a handle sensor is called for convenience hereafter.) that detects the actuation ' 
condition of a handle. Specifically the information about throttle actuation of a user is detected based on the 
detection information from a throttle sensor, and the information about a user's brakes operation is detected 
based on the detection information from a brake sensor, and the information about handle actuation of a user 
is detected based on the detection information from a handle sensor. 

[0021] The information concerning [ an intention and the feeling recognition section 131 ] throttle actuation, 
the information about brakes operation, And the information about a user's liking and peculiarity which is 
obtained from liking and the peculiarity study section 134 in addition to the information (such information is 
hereafter called the information about a user's car actuation condition) about handle actuation is inputted. It 
may be constituted by the neural network which learned beforehand the relation between these input, and a 
user's intention and feeling, and a user's intention and feeling are recognized from the occasional user's car 
actuation condition, and a user's liking and peculiarity. Since the fundamental concept is the same as the 
intention and the feeling recognition section 31 in the first example, detailed explanation is omitted here. 
[0022] The false feeling generation section 132 the feeling which should have a car The mode of some 
feeling It has the basic feeling model (for example, classified into usual, dislike, happiness, sadness, surprise, 
the resentment, fear, etc.). In addition to the information about a user's car actuation condition, the 
information on the condition of the car itself, such as a rate, an engine speed, engine temperature, and 
remaining fuel, is inputted, and false feeling of self is generated based on a neural network, a map, etc which 
learned the relation between these input and said basic feeling model. As shown in drawing 10 , the relation 
between a user's car actuation condition and the condition of the car itself, and a basic feeling model carries 
out making the "resentment" and the basic feeling model of "sadness" correspond to such information on the 
basis of rate change, a throttle actuation condition, throttle closing motion, an acceleration condition, a 
brakes operation condition, and a handle include-angle fluctuation condition etc., and is decided. Due to this 
drawin " 10 ' relatin g is decided that a user judges that rough actuation is carried out, so that the rate of rate 
change, a throttle actuation condition, throttle closing motion, an acceleration condition, and a brakes 
operation condition is high, and a basic feeling model serves as "resentment", and judge that the user is tired 
so that there are much brakes operation condition, handle condition, and rate change, and a basic feeling 
model serves as "sadness." the relation which the false feeling generation section 132 described above - in 
addition - for example, if remaining fuel decreases, it will have the result of having decided the relation 
between the car actuation condition of various users, such as "feeling sad", and the condition of the car itself 
and a basic feeling model, in the form of a neural network, a map, etc., and false feeling will be generated 
[0023] (Liking, peculiarity study section, etc.) About liking and the peculiarity study section, the information 
retrieval section, the information storage section, and information integration / processing section, since it is 
the same concept as the first example fundamentally, detailed explanation is omitted here. 
[0024] (An action decision means) An action decision means 140 inputs the information about a user's 
intention and feeling acquired in an intention and the feeling recognition section 131 as criteria of the feeling 
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actuation by the information about the false feeling of a car as criteria of target achievement actuation, gives 
priority to target achievement actuation and feeling actuation based on said false feeling, and determines 
whether any of target achievement actuation or feeling actuation they are according to priority. In this case, 
throttle actuation of a user, brakes operation, or handle actuation is only made into desired value as it is as 
target achievement actuation, that throttle actuation etc. is attained, and ****** can be considered. Moreover, 
as feeling actuation, when false feeling is "sadness", actuation of demanding rest from a user with a display, 
voice, etc. preferentially can be considered, for example. 

[0025] Actuation of releasing a user's feeling of IRAIRA like actuation and traffic information that warning 
etc. is performed to a user visually or in acoustic sense like the information of warning of the actuation of a 
transit system performed as a concrete means of operation by control related to transit of cars, such as 
ignition timing, a fuel flow, a thermostat, ABS and TCS, or a suspension, an excess of speed, etc. or lack of 
gasoline, a weather report, or a news flash etc. is mentioned. Moreover, it also enables comfortable transit for 
a user to be able to be also made to do by carrying out actuation with which a means to display the false 
feeling of a car etc. may be included in a means of operation, a user judges the false feeling of a car by this, 
and a car is pleased. 

[0026] Amendment and study of a recognition algorithm, a false feeling generation algorithm, and action 
decision algorithm are performed by the same view as the control unit of the first example by making the 
reaction of the user resulting from self actuation into a valuation basis, and the recognition rate of an 
intention and feeling is raised, and above-mentioned intention and feeling recognition section 131, the false 
feeling generation section 132, and the action decision means 140 make the false feeling of self, and a 
feeling expression establish. 

[0027] (Air-conditioner control) Drawing 1 I is the outline block diagram of the control device 220 in the 
case of applying the control approach concerning this invention to control of an air-conditioner. In this case, 
a control unit 220 detects people's condition and operating environments, such as a user, and recognizes 
intention and feeling, such as generation of own false feeling of an air-conditioner, and a user, based on such 
information. An air-conditioner as a means to detect the information about the condition of men, such as a 
user It has actuation switch remote control, a microphone, a CCD camera, a pyroelectric sensor, etc. 
Moreover, it had the clock, the inside-of-a-house environmental sensor (detection of temperature, humidity, 
air purity, etc.), and the outdoor environmental sensor (temperature, humidity, an atmospheric pressure, a 
wind speed, sunshine, rain, snow, etc. are detected) as a means to detect an operating environment, and has 
the external information sources other than said each detection means, such as a network, further. A control 
device 220 detects a user's actuation volition based on the information acquired from the external 
information source, actuation switch remote control, a microphone, etc. A suitable speech recognition means 
is used based on the information acquired from a microphone. A user's words etc. Detection ****, Moreover, 
detect the sound made out of the interior of a room, such as a noise, and a user's complexion, expression, etc' 
are detected based on the information acquired from a CCD camera. Based on the information acquired from 
a CCD camera and a pyroelectric sensor, a motion of people, existence of people, and its number are 
detected, and indoor environment is detected based on a clock and an indoor environment sensor, and an 
outdoor environment, the weather, etc. are further detected based on an outdoor environmental sensor. 
[0028] An intention, the feeling recognition section 231, and the false feeling generation section 232 
generate recognition of the intention and feeling of a user, and own false feeling of an air-conditioner based 
on a user's etc. condition and operating environment which were detected based on the information from the 
above mentioned detection means. Generation of the false feeling in the false feeling generation section 232 
specifically For example, it is detected from the information acquired from a microphone as shown in 
drawing 12 that the interior of a room is quiet. The thing [ ** / people ] which nothing is is detected from the 
information acquired from a pyroelectric sensor. Further After the condition that it is detected from the 
information acquired from a CCD camera that it is dark in the interior of a room continues beyond fixed time 
amount If a pyroelectric sensor detects a motion of people, a CCD camera detects lighting and a microphone 
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detects the sound which opens a key, the sound of television or radio, the sound in which a curtain is shut, or 
the playback sound of an answering machine It is recognized as the user having gone home, combining such 
detection information partially. Moreover, the numbers, such as a user who went home using the suitable 
image recognition means from the information acquired from a CCD camera, are recognized. While 
recognizing whether it is moving still more actively by performing identification using a suitable speech 
recognition means from the information acquired from a microphone, or it is moving calmly It is based on 
the information acquired from an inside-of-a-house environmental sensor. An indoor room temperature, 
humidity, sunny, Or recognize indoor environment, such as stillness, and outdoor environments, such as 
atmospheric temperature and the weather, are recognized based on the information acquired from an outdoor 
environmental sensor. Based on the above-mentioned recognition information, at the time of going home, 
when the interior of a room and the outdoors are low temperature, the interior of a room and the outdoors are 
low temperature about the false feeling of "wanting to warm" again, at the time of going home, and the 
outdoors generates the false feeling of "wanting to warm early", when windy. The neural network is made to 
learn beforehand the relation between the false feeling and various recognition information, and generation 
of the above-mentioned false feeling may be attained by preparing some false feeling models which an 
air-conditioner should have beforehand, and preparing the map which matched false feeling and recognition 
information. When it described above, and also hot and it goes home, the relation between recognition 
information and false feeling In addition, "I want to cool early." "It being made to want to get hot" and when 
quiet [ sultry, it goes home and there are many "my wanting to send the fresh dry wind" and people, and ], 
various relation, such as "wanting to carry out as [ get / cold ] so that it may not get cold too much", can be 
considered. 

[0029] It is constituted by the neural network which learned beforehand the relation between recognition 
information, and a user's intention and feeling like [ an intention and the feeling recognition section 231 ] the 
false feeling generation section 232. In addition to the concrete laying temperature operated with actuation 
switch remote control, the user has not done directions from the information which can recognize the temper 
of users, such as a complexion, but the occasional user's intention and feeling, such as a demand of the 
ventilation for which it is asking in fact, are recognized, and it outputs to the action decision means 240. In 
addition, the information about a user's intention and feeling recognized in this intention and feeling 
recognition section 231 is used also as teacher data of liking and the peculiarity study section 235, and it 
outputs a study result to an intention and the feeling recognition section 231 as one of the information for 
recognizing an intention and feeling in liking and the peculiarity study section 235 while it learns a user's 
liking and peculiarity additionally. 

[0030] In addition to the information about an intention and feeling of the user who has recognized, the 
action decision means 240 inputs the information about own false feeling of an air-conditioner. Add the false 
feeling control input based on false feeling to the target achievement control input based on a user's intention 
and feeling, and it is based on a controlled variable, air conditioning capacity control, airflow, and wind 
direction - control, humidity control, vacancy clarification machine control, ventilation control, etc. are 
performed, and a display, a voice output, etc. report temperature, humidity, etc. to a user if needed. 
[0031] Again (dissatisfied detection and study) In an intention and the feeling recognition section 231 Based 
on the reaction of the user resulting from the actuation opted for and performed with said action decision 
means 240 based on a user's intention and feeling, and own false feeling of an air-conditioner, recognition of 
the intention and feeling about a user's dissatisfaction is also performed. Based on a recognition result, 
amendment and study of the recognition algorithm in an intention and the feeling recognition section 231 
and the decision algorithm of operation in the action decision means 240 are performed. If the dissatisfied 
detection to temperature control is mentioned as an example and explained about said dissatisfied detection, 
as shown in drawi 13 The actuation which a user performs to temperature when dissatisfied, for example' 
reoperation of remote control, Gesture, such as language, like "it is "hot" and cold" or fanning or ducking the 
body, an actuation switch, It detects with detection means, such as a microphone and a CCD sensor. From 
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those detection information Recognize a control input, the contents of language are recognized with a speech 
recognition means, and an image recognition means detects actuation of a user and a complexion, and a 
user's dissatisfaction is recognized when actuation which a user performs to temperature when dissatisfied is 
actually being performed. A control unit learns a user's liking and peculiarity, and raises the recognition rate 
of an intention and feeling, and establishes false feeling and a feeling expression while it performs 
amendment and study of said recognition algorithm and decision algorithm of operation based on the result 
of this dissatisfied detection. 

[0032] (The third example effectiveness) As described above, the air-conditioner which applied the control 
approach concerning this invention Since a user's intention and feeling are recognized in consideration of a 
user's liking and peculiarity Temperature control etc. can be performed in consideration of liking and 
peculiarity of each users, such as a user who has the peculiarity which carries out a temperature setup in 
temperature higher than the temperature always demanded originally, and a user who is sensitive to the heat 
and likes a comparatively low room temperature. For example, as a result The effectiveness of becoming 
possible to provide a user with the environment where the intention and feeling which the user is not 
directing directly are fulfilled is done so. Furthermore, since according to the air-conditioner concerning the 
third above-mentioned example it is constituted so that the feeling actuation based on the false feeling of self 
may be added to the target achievement actuation based on a user's intention and feeling and temperature 
control etc. may be performed, even when there are no directions of a user, the optimal environment for a 
user's condition can be offered. 

[0033] (Another example of application) Although the CCD camera 2 grade is used as a means to detect a 
user's condition and operating environment, in the first above-mentioned example, if a detection means is a 
means which can detect a user's condition and operating environment, it is good with the means of arbitration, 
without it may carry out covering a perimeter on sewing-basis etc., for example etc., and you may make it a 
more animal or humane gestalt, without limiting a robot's gestalt in the first above-mentioned example to the 
gestalt shown in drawin gj, and it is limited also especially about a robot's operation in the first example - as 
a toy and medical application - etc. - it is various and can be used. Furthermore, the thing which can be 
changed suitably, such as establishing a tail or forming hand and foot for example, cannot be 
overemphasized, without being limited to this example also about the means of operation in the first 
above-mentioned example. Although a user's operation condition was detected from the throttle sensor, the 
brake sensor, and the handle sensor and recognition of an intention and feeling and generation of false 
feeling were performed in the second above-mentioned example based on the operation condition This, for 
example, without being limited to this example A user's heart rate and sweat rate, Or a user's condition own 
one, such as expression, may be detected, and recognition of an intention and feeling and generation of false 
feeling may be performed based on the detection result, and recognition and generation processing may be 
performed combining an operation condition and a user's own condition. Moreover, without being limited to 
this example also about the detection means in the third above-mentioned example, if it is the means which 
can detect a user's etc. condition and the environment outside indoor, it is good with the means of arbitration. 
Furthermore, the controlled system of the control approach concerning this invention can be applied to the 
controlled system of arbitration, without being limited to the third example from the above-mentioned first 
[0034] 

[Effect of the Invention] As explained above, according to the control approach of a controlled system using 
the false feeling concerning this invention A user's condition is detected. At least said user's condition, and 
the false feeling of a controlled-system proper with a related ************ generation algorithm The false 
feeling of a controlled-system proper is generated based on the interaction of said user and controlled system. 
At least said false feeling and actuation of a controlled system by related ************ decision algorithm 
Since it opts for actuation of a controlled system based on said false feeling, it differs from the patternized 
control of always aiming at predetermined desired value like the conventional control approach. Flume 
****** which can out P ut the out P ut which a user does not expect, and the output which a user demands truly, 
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without being restricted to the desired value of the limited range is done so. Moreover, since amendment and 
study of said feeling generation algorithm and/or decision algorithm of operation are performed by making 
into a valuation basis the reaction of the user by the result of the controlled system which said false feeling 
reflected of operation The effectiveness that false feeling and a feeling expression are established according 
to an operating environment or a user with use is done so. Moreover, since according to the control approach 
concerning claim 2 a user's intention and feeling are recognized and the information about an intention and 
feeling of the user who has recognized is used as one of the information for generating false feeling a user's 
intention and feeling is reflected in the false feeling generated, and the effectiveness that generation of the 
false feeling according to each user is attained is done so. Furthermore, since according to the control 
approach concerning claim 3 a user's intention and feeling are recognized and the information about an 
intention and feeling of the user who has recognized is used as one of the information for opting for actuation 
of a controlled system, a controlled system does so the effectiveness that actuation even in consideration of a 
user's intention and feeling can be performed. Moreover, since according to the control approach concerning 
claim 4 liking of a user and/or study of a peculiarity are performed based on an intention and feeling of the 
user who has recognized and a study result is used as one of the information for recognizing a user's intention 
and feeling, the effectiveness that control in consideration of each user's liking and peculiarity can be 
performed is done so. Furthermore, since according to the control approach concerning claim 5 decision 
algorithm of operation carries out priority attachment to target achievement actuation and feeling actuation 
based on false feeling and determines actuation as them at least, false feeling will always be reflected in final 
actuation of a controlled system, and it becomes possible to make a controlled system more humane 
Moreover, since the condition of a use difference is detected using a consciousness-detection means when 
according to the control approach concerning claims 6 and 7 consciousness actuation of a controlled system 
also becomes more humane, for example, this control is applied to a communication robot etc the thing 
which is not mechanical and for which more humane communication is attained becomes possible 
Furthermore, according to the control approach concerning claims 8 and 9, since false feeling is beforehand 
generated from the basic feeling model corresponding to the mode of some feeling, the effectiveness that 
false feeling is easily generable is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DniwmgJJ It is the external view of the communication partner robot which applied the control approach 
concerning this invention. 

[ Drawing 2| It is the outline block diagram showing the relation between a robot and a user. 
[Drawing 3] It is the outline block diagram of a control device. 

[ Prawi "" 4 - 1 11 is drawin 8 showin S the rel *tion between how to stroke the robot 1 by the user, as for (d) and 
an electrostatic proximity sensor from (a). 

i.Drawins5J It is drawing showing the map which matched the output which strokes and is obtained from - 
beat detecting element, and the feeling model. 

I DraWi " * 61 11 is drawin S showin 8 an exam Pk ^ ^e case of generating false feeling in a neural network 
L Drawi " * 7 ' An exam P le f actuation / based on false feeling / each ] of priority attachment is shown 
[ Drawing 8 ] It is drawing showing some examples of the expression pattern displayed on a display 

[PraWln " 9 - i 11 is the OUtline bIock ****** of the control device in the case of applying the control approach 
concerning this invention to control of a car. 

[ Drawin g 10] It is drawing showing an example of the relation between a car actuation condition and the 
condition of the car itself, and a basic feeling model. 

r Prawi "P 1 1 1 11 is the outi ™ block diagram of the control device in the case of applying the control 
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approach concerning this invention to control of an air-conditioner. 

[Drawing 12] It is the outline block diagram showing the relation of generation between a detection element, 
a situation, environmental recognition, and false feeling. 

[ Drawing 13) It is the outline block diagram showing each processing of the dissatisfied detection approach. 
[Description of Notations] 

1 Communication Partner Robot 

2 CCD Camera (Visual-Detection Means) 

4 Pressure-sensitive Sensor (Tactile Detection Means) 
6 Proximity Sensor (Tactile Detection Means) 

8 Microphone (Acoustic-Sense-Detection Means) 

9 External Information Source 

10 Display 

1 2 Loudspeaker 
14 Driving Gear 

20 Control Unit 

21 Expression Detecting Element 

22 Gesture **** 

23 Stroke and it is - Beat Detecting Element. 

24 Voice Detecting Element 

25 Circumference Environmental Detecting Element 

31 Intention and Feeling Recognition Section 

32 False Feeling Generation Section 

33 Movable Field Recognition Section 

34 Circumference Environmental Storage Section 

35 Liking and Peculiarity Study Section 

36 Information Retrieval Section 

37 Information Storage Section 

38 Information Integration / Processing Section 
40 Action Decision Means 

120 Control Unit 

131 Intention and Feeling Recognition Section 

1 32 False Feeling Generation Section 
140 Action Decision Means 

220 Control Unit 

23 1 Intention and Feeling Recognition Section 

232 False Feeling Generation Section 
235 Liking and Peculiarity Study Section 



CLAIMS 



[Claim(s)] 

[Claim 1] A user's condition is detected. At least said user's condition, and the false feeling of a 
controlled-system proper with a related ************ generation algorithm The false feeling of a 
controlled-system proper is generated based on the interaction of said user and controlled system At least 
said false feeling and actuation of a controlled system by related ************ decision algorithm While 
opting for actuation of a controlled system based on said false feeling, the reaction of the user by the result of 
the controlled system which said false feeling reflected of operation is made into a valuation basis The 
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control approach of a controlled system using the false feeling characterized by performing amendment and 
study of said feeling generation algorithm and/or decision algorithm of operation. 

[Claim 2] The control approach according to claim 1 which recognizes a user's intention and feeling based on 
the condition of the user who detected, and is characterized by using the information about an intention and 
feeling of the user who has recognized as one of the information for generating false feeling. 
[Claim 3] The control approach according to claim 1 or 2 which recognizes a user's intention and feeling 
based on the condition of the user who detected, and is characterized by using the information about an 
intention and feeling of the user who has recognized as one of the information for opting for actuation of a 
controlled system. 

[Claim 4] The control approach of a controlled system using the false feeling according to claim 2 or 3 
characterized by learning a user's liking and/or peculiarity based on an intention and feeling of the user who 
has recognized, and using a study result as one of the information for recognizing a user's intention and 
feeling. 

[Claim 5] The control approach given in any 1 term of claims 3-4 characterized by for decision algorithm of 
operation having the target achievement actuation corresponding to an intention and feeling of the user who 
has recognized at least, and the feeling actuation corresponding to the false feeling of a controlled system, 
performing priority attachment to said each actuation based on said false feeling, and opting for actuation of 
a controlled system based on priority. 

[Claim 6] The control approach given in any 1 term of claims 1-5 characterized by detecting a user's 
condition using a consciousness-detection means. 

[Claim 7] The control approach given in any 1 term of claims 1-6 to which said user's condition is 
characterized by a user's expression, gesture, how to touch, or being at least one of the audio conditions. 
[Claim 8] The control approach given in any 1 term of claims 1-7 characterized by for a false feeling 
generation algorithm preparing the basic feeling model corresponding to the mode of some feeling 
beforehand, and generating said false feeling using these basic feeling model. 

[Claim 9] The control approach according to claim 8 characterized by a false feeling generation algorithm 
generating false feeling by choosing a suitable basic feeling model out of two or more basic feeling models 
based on a user's condition at least. 
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3 

to, MfflttMiomtjitmM&z&m^mT'Zzmt* 
rctom <*fciat r l $ 3 1 1 ^ Basts So 

[0 0 0 4] 

£ric7;l/=ry XAfc: j; o , KJEfififfl#o«ffllK»^^T 

ratt*s#©£ftusift l, < 1 1 sufasfla 
sis * *j8sw*©aft *H*rtt Lfcftfra£7/b=r 
y xa t * <o , m&mmKm^xwmmnmt 
s tmc msmmmffEBtLtzmmimv 

ftfftt*k:«l:Sffiffl#© J aS*ffftaipt LT, MIES 
«£jS7rt/dry XAfttf/OiiiftfBfc£7;i/rf y xa© 
*HERtf¥S*fT5 C £*&&£? Zt><DX&Z a 
[0 0 0 5] 

mmmzm, Lxx&mcmmimmmwcmmii 

TKWLTV< 0 

[0 0 0 6] (n^^-v'a^-ht-nit?^ 

**<aiE^5^*iiHB'rs £mc, g sosfttasttucj; 

as-r Ljtft ltv < <t 5 {<:$ijp? 

a# 6 % g Boafusm t am $m t mu l t ^ < «* 

[0 0 0 7] (JHjaWttfl]i£®fcO^T) D^-y h 1 

a, vmtmto¥&tLX(DccDi3* i 7 2* mm® 
tit ©jKE-t y^is r>'ifiK-b > +r 6 , r tm 

&3M&2, 4, 6, 8tC<fcoT, «ffl#««JH g 
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»**pj««t«i»i-rs 0 «aiaccD*^7 2tt, 

2 o \z&m%®&te*%mmttm<Dw»mn&&&?- 
§ 0 iuiaffi-tyf-4^, h i (DM^<DT^icm. 
iiztim. uxv h i hmmmwvsm^tc^rcm 
io ?(Dmmzmfflmw2 o s c Mteis 

»-fe>*6tt, atf> h 1 ©TOfcfu&££££*<D|ig 

S«iSt>1t6 F L (MS , 6 F R (fff£) , 6 R 
L (ft© , Stf6RR (ftfi) A^figO, §-b>-9"© 

on, of F&tfoNBtng. oFFmmicmtzmmz 

sK-y h 1 ©pgp©{B!JSk:|8W-Sft, n#»y h l OHHt? 
^LS^^^LT, »g«2 Ot^tSo 
[0 0 0 8] (ftfffHto^T) £tc, Dt*7 f> l 
20 tt, S^©^'rf^^ff$g^^TS^i6©f r ^X^U 

a6©xtf~^ 1 2, h i &%j$mm\5>rcto 

^©MlcfleofcffKiftficfo 

[0 00 9] («»«B2 0iC-O^T) ±IBLfc«t3t 
«**tlfcn#.y h 1 f^ic^nfc$ij^g2 0T\ 
SfilftW«*n#g2 t 4, 6, 8fr6*§5*l5fcffl#<0 
ttSB-^a 5ZHB«t BB-T 5 If $8*ipjffl L T g E©@(U«1* 
30 ©^fig, ffiffl#©jg0 - m©l8iK, SCFftf^tl^^ 

7 s J X/W 10, X If-^j 1 2 , &t>"|gi!jgS 1 4 © 

f^©»iE©W«*ff t\ WiBS«*^S Liifk LT^ < 
«k 5 »g@ 2 0 T«ti^„ 

[ooio] (mmmzocommzmm imm 

So W^S2 0«, S3E#»ljeWtt*P^g2. 4, 
6. 8©1f|gtftiAT, ^St*Si;T*-yh7-^© 

m\&2\, *Jx.7,**i&mi®2 2, &x- return 

^;!. : ^(±i;^2 4, Rtf^iaSR«ltttagIJ2 5*« 



(4) 
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•fcfc*«HJ»2 3tt. «E-fe>-9-4Rrfifi»-b>-9-6 

art?* a, fefc^fcDrs»ff*ii«icwfc:ttw-rso c 

KWTSfc, ST • fcfc*|*aig&2 3T-«\ SifiB&tfj 

>-9"6*#|*-rs»«ifi»4ryiJ-05-6, F L 10 

**fl&"7?**fcRHU -b>-9-6 R L M6RR 

cafe) ©f?n*^oNft sttttBAMtTfes tmm 

U -b>-9"6FL (hu£) &tf6RL©faftfrtfON& 
tf6RR (&&) ©Mtl^*»0N46«|fi[|I*^&T?*S 

a-psnfciKaw-s cm 4pm, *fs&mmmtc&& 20 
D 't*-v f> 1 <DMvy5 £&n&&*>v t<D§a&%7Fi-?m 

T*feS„ ) o fiuiaiT*£ft&aiT*«:, 
■b^-9-OONH$f/a&QFOF FB-JraifC^t^T, 

tfOF F*«3fLT^«|fflfc:, ^fC^^-lHKDONBf 

&w * n u ts t> m l fc fc ^ § t m-r 

tf, ^E-b>-y-*3fiig-b>-9-6i:|i|fiHtcig^T^ffl# 

L, 3iiSft»HM«^ak:«t»)&|sill«wttffi % bps, 
izgomiimm&ffoo set, Mjja^^^^gp 2 5 

StttcKf aflJ«*«tttWtK|j|-rsi:«ti:, CCD* 

¥St «fc <o iii7.iH^mifciffl^-stitf«*«ijKWfc,aja«-r 
[001 1 ] i&mmmcD^T) mmmtz o«, 

M§2£-*£fUg|52 i~2 5 0ttW«*fc:|S^^T, ffl • 



mmwmB3 3^ h 1 tfne^&Mi&M 

CO 0 l 2] (Kg . jgfltStt») UttfltH:, SflffiSE 

0 • mem 3 1 uyjtar, «&ttmn2 1 , >>x 

#u c:ne>A*if^s-c5i/^T^ffl#cDic0 • 

mmmm.^3 3 it-^.~^jimmm^m^ti?>m^ 
©Mtnoiint (ep*s, m its, m k 

2 1, ^xX^+&fcBg|52 2, Rtf§jS*Wiai2 3fr& 

• flS1ffSIR»3 1 -eKMSftfcfiMmojKH • sit 

fcK-rsit«tt, B<ew«^«»3 2fc:*i^Ttt, ^ 

Sfc, frllft^^a4 Otfe^tli, ^ffl#©W(H 

ffl^n§ 0 c©M-^si«gi53 im ^ 

1»fc^»ofi6ffl#OM-««fi:©rn*ffMBIL, c© 

fcaH*©HBtt-v»jtiaoF«3SH:, &mm mm. ^mm) 
^i/t«»ft ltkht §ct -5 t*«3rnfis 0 c © 

,ia.aiHl7;U J>J XA©*GIEtt % ^Ji^jSHOrtStco 

h 1^, r^nj i:i^Ti^i^©iftfii!)i 



©m^^t-s § mm l £ $/b#© «ei t 

SlTSU-OU (0iJ;ta\ :ii<^§Xtib^ 

\z.mm-zz.tT\ h i a, fiEffl#*^(*wfc^ 
^LT^a^rts, <&u## r^nj 

tzuzmmcuzo IpK co£t9-meis9S3 1 

6 ff 6 ft 3 ® ffl £©a* ONIRIC #S L ftffifiHll 

co o 1 3] tmmi&jm) ®DumtHkfm3 2 

It. ntfv h 1 Ojfo^tJ»ffif*«O^OJ«fll©JRttK 
^Lftl*«itf^ *H»«(©*^H:t43S* 7 IB 
(m m £L#, K* x ISO, & 

JS'lf*4fllc"r*o $Ua\ 0 5tt, &T • fcfct?fcfflg|S 
at rftj t, i5oT*5<t rggj Kftst cattle 

&T* • fcfc#fctb»2 3©tttfjfc*fLT«#7JB 
*5fcn#-)/ h 1 Og«a$)|tf^, f5l(5] 

k , fara fe 1; o * s t atum as 0 1 # 

Tt^'lf^t£jgP2 1 WTO»l¥a2 3fr£t#£ft3<£ 

®-d£?iztz-^ im^mmz 1. 22. 2 3^6 
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^attHEf;!/ (m 6 ©tfijr-a 6 ^fvb) fctftfjfcu c 

n i n=1 ^ 6) *W*-rs«fc5t«^L, &£*jgfl| 
10 «ffiU8«ffi**a^-r«J:5fc:«liS*n»S. «fc a 

k , smm^dcgi! 3 2 «^snr«gft«ij«p d y y >? r-m 
^Lfcii^-, a<««f»^jsaj3 2t4, mm • ^itnigjgp 
3 1 frt>wz>tiz^mzm~3^Tutfv hg#©tT®jt 

mm ■ ait jc^o/te^ftaffiLstf A^iS-p#s«t ^ 

20 Hff£#g|5 3 2 -eti, ±ISLfcS*7Sfil^-r;U©*4?0 

l $ T^fcaflMti^^fiK-r set 
# . c ®±i^t a , amfs^as 32a ai^ft l 

Co 0 1 4] mmmmdmfcxmmmmmm 
ic-d^t) Mimmm&3 4^ mmmmm^2 5 

5 AiZEnfticSI t S ft Si* A* L XX* K SBtt L T t * 
2 5&ffJBiZffl«|2itW3 4A^Ol»«tarJ^TP* 

[0 0 15] -a^SP) jff* •JS^TO3 5 

ti, mm • m&ois{i3 1 T-ig^^ns^ffl#©.^n • 

si • Miig.1^3 1 imtitz* sfc, ci«^ • air-? 
H*3 5oai^a*i8tt*»3 6fc:feA^*n5. 

[0 0 16] (1ffS^g|5, 1f$BlSlggP, StflflS^^ 
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[0017] (ft«iifc£#afc:o^T) ±l2Lfcd;oti: 

H-rsms, Pipy h©s(H«MtK-rsii$B % ®m*s 

fcW-r**«ttB«jtriaBiffoai|ii:LT, hoy 
Z a fT«ifc£¥Ift4 0H\ firilSAlJaiffiA^fiRD, □ 

h i comvimm tvmoyf ti*wmLT. c©-m^ 

Httttn&lbfricfri a t, M^oiJi^oflMft© ^ 
ft*: Lt«\ gftusifttf r^jgj ©f^±^ij©igt!t£ir 

*f LT&^&P^ h t LT®mtZ£o £ffftHfttf 

mzti. zrc. mommtt rw&i . npju , rag 

L#j ©HsSftt, B^f»i@i»!B!rfiFfc:^^T*fiSfi!i§l(F^^ffiife 



(6) Wp0B¥ 10-289006 

10 

SIS ft 5 <k 9 1£ ft ftJiffitftt 5tlT^5 s C ©ff ftjll 
4 o«\ P#y HsBWlLfcftffCrtStcaLfcliff* 

h-5 i^, rVx^w i o, i zjkxsmm 

SBl 4*ft$|£-t£.S 0 Hfcfitycfi, fVX7"W 1 0 

OSWDWSfll*a^*©»i:aLfcW CiMAtf, ill 

*e%a^JjRLTffi*"r5o SSKSft, Sf&^Bl 
4 ff$fc2ftfcftftfc£i;TaSfcffift£ft3 0 Cl 
T% frfttt^^ a 4 0 AtjSlttft^ftSR L fc^^oSjft 

20 IS 4 0 tt, 7 SRfftx^O^^x^ (»S L < IZ& 

fe6ffjt*-e-s. amn»«< t^mj ©«^t 
a, r^Mj ©^ts^x^xyn- 1 Ota^Lfttf 

30 ?-(±§ 0 

cooi8] (fim&m^miastfz^mc-D^T) ± 

IHLfcfirift^¥l84 0tt, li0 • !i'|f|gli^3 1 *^ 
iCl^TP#7 h i#©ff®J(c^HLfc 
ffiffl#Og*S*»5ffifflWnsI?.y h i ©aMIf^if© 
«fc -5 1 HW b T S jtP^ipJW U BSN L fc p 

hoa(CL*«ffcn#.v h©ni^©aM'(f t©p^©-r 
n{cs-^^^-^, frfti*^SP4 o^fc^§i/j^^7;b3 

UXAOfFfflS^ffd, HiJI2-rnA^<ft^«^k:tt, ff 

ftftssu 4 o aafl^$££-r£0£fta&f&fr«£fe 

imntn. h 1 ©arais^ risoj t- 

*«tt.^fc6-f, ifflf^D^-v h i oa(«^if^ 

r^Sj tlSIi«LTi^^©J;9tc|||^©af«^tti: 

kws nfcaflMti*^* § ii^tc a, rn*^ s t s>f 

fffi?n, ^■©f , n^te<rJ:9t, fT»ttAi£^®4 0O 
K^a^ryl/ zf 'J X A Jc *itt § &ftU8t£ »^ t ©iMJfl 

©^x;U^U-s;l/ 1 - 3STa5Mt*hr«i»J. i&f^ 

50 *^©«t3fc:^SLT^fc«^lc, 
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1. rgtfu^n olslio -»«t?jfe»3ia*j 

2. ngtfu^ 2 (»Lio ^^^i^rais 

«fc5fc:j£»}@SJ 
§SireHi5J:-5lCjfe!3laJSj 

(iW:It?W3) fcS5C"CV«j tig 
p *' >y h QSftgflttf n * >y h ©»©i? {£l#lf fc £ 3 10 

l. rstfu^;n OLIL^) -»3ar??j£!>|g 
±f2L;fc<fc -5 7 ;U rf y X A K ft If 3 &<HJg1t 

£ «fc o , mmmmfc^Tzm^&mmmmjfttfmiL 

P*"-y h 1 ti, ^frofflffcaffi^ffifcntfy h 1 © 
SflfcHftEttTftC P*«y h 1 ©ffiftlc&1*SfcWtil 

TftW}?5<DT\ Affl£(D3 5.3.-'r-is 3 yicis^x 
A^Hns«t5fc:fta 0 ±!2LfcP^-y h l tt, 

izmmm<D±<^m&mm*mz.?z.ti$&*), mm 40 
[0020] (m-mmm) m9it, *m\\z&2>m® 

&8l 2 0©«&T/P-y^H|T&3 o C©1§£\ 

tfSgfr5fctfi£ft5o ^ftWKtt, XD7 h;Hr 
6^tott«fc»3^T«ffl#©XD -y WHiff^f 
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©m> K;M»ff*cB8-r«1IWB^«tfJSn*o 
CO 0 2 1 ] • flSfllsm 1 3 Hi, XP7 b;H£ 

K;H»fftBfl-rsfl||(| OUT, cns©«f«*fi|ffl#o 

^sfgp 1 3 4*»6f§6n*fflffl#©»» • fttcBa-rsfs 
[0022] mimm 132a, mp3©&o^t 

te* ML^ ff£, SO. &tf 351*30 tiMHLftS* 

Kto^Taa, x>s;>@(Ea, x>^>?ug s 

»lf ; &7 : ';U^jS^-tJ:§^LT^i6P,n§ 0 C©01 
0©H«Ttt, iiggfc, xny^ftftm xp.y 

3 2 a, ±mLrcmmchux.r, 0mt, mmmwj> 
4<45i: r^tcyj &4&m%(»mntiittvm 

[0 0 2 3] (»* • . flp^m. If 

aa*Wfcs-n«i!ifi»ji:Mii:«i^T*fta©T% cunt 

[0 0 2 4] (fTifttts£¥IB fr!DW»St'#lft l A 0 fi, 

• stflMgp 1 3 i -emzftftmmxvjm ■ mn 
\c \m- % m m 1 1 fe?ii$»© m t lt, ii-:^©^ 

MICH? £1ftft«mttft<0£¥£ LTA^L. talE 
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[0 0 2 5] £#Wft»tt#®fcLTtt, ^ 
^-tX^7h, ABS, TCS, Xti-ltX^ 

£fr&©f!jft, XVf- K®a&i!0»^^t±^^ft 
fe tt3BftjtfT^-p# S cfc O IC t £ C t fe RjAgfc & 

So 

[0 0 2 6] ±|3LfcM ' AttKttffi 13K masi 
If^fiStgRl 3 2, RtffirlW^^ai 4 Ofi, EDa©Kj 

[0 0 2 7] (I73^ffl) Ell Ui N *»H£ffi;g 

w^j**xr3>«{ii!i»»j:3afflrs«^oiwaffltii2 
2 0(omn l fuy^mx^^ o loi^, 111^122 
ottfflffl»oA®tti8ftfffleffls«t*ttaiL, ens 

Off *B*C I^^TXT 3 > g {$ 

it, mmmnyv c&m. mm. &xf&fs.m&m<D 
mm , mmttmmizyv cat, mm. mi±, m 

Ms BKB, PS, M*i**n) *<I;L, tfflg#tt 
§ 0 &jffllgg2 2 0*4, ftffiftfBSL iffX^7f'Jt 

oaff l, v-r * ^ a m e> ns 

t>, $£, »M©£lWe£i;Sg*ttajU CCD 

* * ^ ^ sin s nst. ! /^t JiW^rf^ jij^-oiM^M 

t8fBJ«:j£-3^TA©S&*, AOfiqfiE, &tf*<0A»*t* 
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[o o 2 8] mm - &mm»2 3 1 RifrnmrnzL®. 

SP2 3 2(J, MiBbfcttftj#a^6©1iW8fc:a^^Ttt 

{&mm<D£mi, ®ms, mi 2t^f i^tv-c^^ 

£f#6ftSfi*fifr £^FWtfr-e&s c t^Hi^n, 
M*>^5if6tiai«$8^6Ao»ta«ii^fc^ 

l^fcftK:, #,«-b>WA©Sj^^^L, C-CDA^ 
fi8B#5©Att*K«U v>f*fr&f§5ftS1l!«fr5 

3a3ft§TO«¥a*ffli^TfliAaKsij*fTi\ ?5>*c, 

20 TS Jlrt»«-b>-9-*^1H6n*«f«»i:S^^ 
^^iiL, M^^-by-9-A^'#enSM^*i:lWi> 

t L fcv y T-^fig* tiff 

40 [0 0 2 9 ] mm • ilff IS» 2 3 1 fcgflUS1ft£j£ffi 

2 3 2 tmm, ®m£, tmmntmmom • m 
*n % ^ftx^-7^u ; e3>T ; iift*nfca^4i^ 

feTt^SMM©iSi! : 5}<^ : ©, ^(DWz <D{$L}fl$i<DMM • ^ 
fi'f©0g^fTl/\ fT3»j*SL'¥a2 4 OfcttJ^/1-So 4 

fc\ cojsa • £titBM2 3 1 -eawstifcffiffl^© 
Mm • aswti:B8^«iiiffltttf» • ^^^gB2 3 5©«» 

i0 -r-*i:LTfettffl?n. »*-iPWffl2 3 5T*4, 
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[0 0 3 0] frlW*£#fft2 4 0(i, K»Lfc<&8#© 

MLrmwmizm^z, ^mmmmm, mm. ia® 
urn. mmmrn. mm^mm, msmsmm^ 

[0031] c^sitjkmt^ajEot^T) sfe, &h • 

!gt»ISlig[5 2 3 1 $ffl^©IrS • M'lf&tfx73 

^r^ffl^o^jitpf asm • «Sflioag«fefTi\ e 
«tg*tstJi^r, mm • si*Ktt$2 3 1 t^w-sK 

ltT;Uri'UXA&m7ll^^lS2 4 OfcfcttSftfm 

©tt*n#I&fcJ:!>ttftIU *n60ttfilfl|«^6, Jftf^ 

7;U=f'J XARtfIiftsifc£7;l/=ry X A ©MIES t>*^H 
[0 0 3 2] OgHHSMft H) ±ffi L fc cfc 9 tc , *fg 

ftfc»fl»JK:«Sxr3>lc«J:titf, ©MS • 
[0 0 3 3] OJ©affl«iJ) ±£Lfc3B-iSJ6W-ett, 
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±lSbfcm-*ffi0!|t4o{tSD#«y b©fl5Sg«\ 

<D&mj5mco^xt>mm%.2tizzt%<. stmt 

*S» ±ffiLfcS|i-fgMWcfettSftf^|M«: 

10 o^rfe, *$mmicmfe$tizz.£i£<* mm, k 
*&aiu t^mhm^m^xMM • mom? 

ni£M©#©T*J:t\, *3FEW»c^5l&J»^ 

na c fcft < , &Mo®iffl*Kmm+* c t 

[0 0 3 4] 

30 at«*fflir^l&|»*fft©l|?jawati:j:titf, ^ffl^©^ 
^4 < £ fe HiilS^ffl#©^Si t $iJ®iW^@ 

ct B5IEMffl#i:SiJfflWfti:©!fi5^ffltS-J^rSiJ 
XAtCcfc »3, i9SESittffl«ta-^^riliiJ»W«©»ff* 

zz£tf*]m%z£^o%)]&*mu sfc, hus2^m 

'If 7b<S^ L ^Mfll^©lb^S^ «t a^ffl#©S)!5* 
rpfffiS^i: LT, mjie^'ff«7;UrfUXASl>VX{i 
®)f^S7;Ud , 'JXA©?iiER^l'^fT5©T\ 

<H«i»*±ric-r a fc*©w«©— o t l t^t a© 
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< 1 1 en mumtttmi ®&t tmnmrnizm-i 
ii*«6Rtf7tff«s!i»^at < kn{f, 

«©aHK»^t,J:»)Affl«fc4»), Wit if ; n^a-^ 20 

awT*fti\ <fc*)Aww«:3 5a-^-s/3>*atifi-r 

[0®£)f§!i£fttM 

[02] h^fieffl#t©Ri«*^-r«ttyp-y 30 

[0 3] «!l»»|10«W»ypy^Bltf*So 

[04] (a) frS (d) tt, ffiffl#t«fe5PsK-y h 

[0 5] ftT • fcjfc*ttffiaSfr5f§snstftfji:SHS 

[0 6 ] £4Ufi1fte>£j£« - a— 5;l/0BMH7?fT5* 

[08] f^yw^tSf^^->^ 

[09] *fewt^s*jffli^ffi*$^osij^tjafflf 
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zm-soMmmmommya y tmx&& 0 
[010] mnmFvm&xmm i t 

[011] *»WtfiRS»J»^jS*x73>©{S!l»li: 

[012] $sn«, # sz • nmm&.xmvmiii(D 
[013] ^ffi®m&(D&&m**?wtm7u y $ 

0T*£§ O 

[^©^] 

2 CCDi3^7 Wfflfffl 
4 ,€]±^>+>- (ttgWfc&j^S) 

6 mnffmrn-m 

8 (MM) 

9 mmm 

10 fYX^K 
1 2 Xfcf-£ 

1 4 iggj^g 

2 0 $Mg 

2 1 ant^m^ 

2 2 5>xX*- + ttmSB 
2 3 ST? • fcfcSftHJS 

2 4 -g^*maj 

2 5 JQiZERmttiffi 

31 mm- &tomm 

32 gftugnt&ga: 

33 zm^tmrnma 

3 4 mia^igtigp 

3 5 . 

3 6 tf$8^^gP 

3 7 t&SJiEttgR 

3 8 ttfg^-Mft 

4 0 ?T®J$£¥I£ 

1 2 o ftr$ss 

131 mm- miimto 

1 3 2 mmmm^Bi 

1 4 o fr m&fc^m 

2 2 0 flHJlPSB 

231 m • mmmm% 
2 3 2 m^if^gp 

2 3 5 *?*-^Sgp 
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